
 
 

March 26, 2009 
 
Director 
Air and Toxics Technical Enforcement Program 
Office of Enforcement 
Compliance and Environmental Justice 
Mail Code: 8ENF-AT 
U. S. EPA Region 8 
1595 Wynkoop Street 
Denver, CO.  80202 
 
Re: Results of Radon Flux Testing Uranium Mill Primary Tailings Pond – Cotter Corporation 
Canon City Milling Facility 
 
Dear Director, 
 
In accordance with the requirements of 40 CFR 61.250, Subpart W, please find enclosed the 
results of the radon flux measurements collected during June, 2008 in Cotter’s Primary Tailings 
Impoundment. 
 
These test show compliance with 40 CFR 61.252 (a) for operating uranium mill tailings piles, 
which limit radon emissions to 20 pCi/m2-s. 
 
 
The following information is provided in accordance with 40 CFR 61.252 (a). 
 
1) Name and location of mill:  Cotter Corporation 
      Canon City Milling Facility 
      Canon City, Colorado 81212 
 
2) Name of Mill Manager:   Mr. John Hamrick 
 Name of Person Who Prepared Report: Mr. David L. Cooper, Tellco Environmental 
 
3) Site Specific Sample Results (reference page 8 of the Tellco Environmental Report) 
 
 a) The mean radon flux measurements for each region within the Primary 

Impoundment indicated the following emanation rates: 
 
Tailing Beaches:  38.2 pCi/m2-s (based on 137,922 m2 area) 
Dirt Cover:   14.2 pCi/m2-s (based on 228,170 m2 area) 
Standing Liquid Area:  0 pCi/m2-s (based on 66,290 ms area) 
 

b) Using the data presented above, the calculated mean radon flux for the total pile 
(cell), known  as the Primary Impoundment is 19.7 pCi/m2-s. 

 



 
The results of individual flux measurements are presented in Appendix C of the attached Tellco 
Environmental Report and Figure 2 shows the approximate locations of the individual flux 
measurements.  
 
All tests were conducted at or above an ambient temperature of 60° F. 
 
No condition or unusual event occurred during the measurements that could significantly affect 
the reported results. 
 
4) I certify under penalty of law that I have personally examined and am familiar with the 
information submitted herein, and based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe that the submitted information is true, 
accurate and complete.  I am aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment, Sec. 18, U.S.C. 1001. 
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3. REGULATORY REQUIREMENTS FOR THE SITE

Radon emissions from this site are regulated under applicable standards set by the Environmental
Protection Agency (EPA) for Operating Mills.  Applicable regulations are specified in 40 CFR Part
61, Subpart W with technical procedures in Appendix B.  These regulations are a subset of the
National Emission Standards for Hazardous Air Pollutants (NESHAPs). According to subsection
61.252 Standard, (a) radon-222 emissions to ambient air from an existing uranium mill tailings pile
shall not exceed an average of 20 picoCuries per square meter per second (pCi/ m2-s) for each pile or
region.

4. SAMPLING METHODOLOGY

Radon emissions were measured using Large Area Activated Charcoal Canisters (LAACCs) in
conformance with 40 CFR, Part 61, Appendix B, Method 115, Restrictions to Radon Flux
Measurements, (EPA, 2008).  These are passive gas adsorption sampling devices used to determine
the flux rate of radon-222 gas from a surface.  The LAACCs were constructed using a 10-inch
diameter PVC end cap containing a bed of 180 grams of activated, granular charcoal.  The prepared
charcoal was placed in the LAACCs on a support grid on top of a ½ inch thick layer of foam and
secured with a retaining ring under 1½ inches of foam (see Figure 1, page 10).

The sampling effort for the primary impoundment commenced on June 21, 2008 and was concluded
on June 29, 2008. One hundred collectors were placed in each region. Due to worker health and safety
concerns, measurement of the wet beach areas was limited to areas readily accessible by foot near the
toe of the soil cover.  Each charged collector was placed directly onto the surface (open face down)
and exposed to the surface for 24 hours.  Radon gas adsorbed onto the charcoal and the subsequent
radioactive decay of the entrained radon resulted in radioactive lead-214 and bismuth-214. These
radon progeny isotopes emit characteristic gamma photons that can be detected through gamma
spectroscopy.  The original total activity of the adsorbed radon was calculated from these gamma
ray measurements using calibration factors derived from cross-calibration of standard sources
containing known total activities of radium-226 with geometry identical to the counted samples and
from the principles of radioactive decay.

After 24 hours, the exposed charcoal was transferred to a sealed plastic sample container (to prevent
radon loss or charcoal spillage during transport), identified and labeled, and transported via common
carrier to the Tellco laboratory in Grand Junction, Colorado for analysis. Upon completion of on-site
activities, the field equipment was alpha- and beta-gamma scanned for possible contamination
resulting from fieldwork activities.  All field equipment was surveyed by Cotter Radiation Safety
personnel and released for unrestricted use. Tellco personnel maintained custody of the samples from
receipt at the analytical laboratory through analysis.


























































